Introduction: Allostatic load (AL) index proposes indicators for the functioning of the main potentially stress-affected systems. Sex differences in stress response and stress-related diseases susceptibility have been described for the general population. In this observational study we describe the effects of sex and age on AL variables, in a cohort of patients with general anxiety disorders and neuroticism treated with alprazolam during 12 weeks, before and after treatment. Methods: Patients with general (DSM IV) anxiety disorders with >6 in Hamilton scale, AL (>1 Crimmins and Seeman AL modified criteria) and neuroticism >18 (NEO-FFI inventory), were included. All patients completed psychiatric assessment, AL index determination before (−1 week) and after 12 weeks of treatment with alprazolam (0.25 -1 mg/t.i.d). Allostatic load parameters comprised cardiovascular, metabolic and inflammatory variables. Univariate analysis (two-way ANOVA), Student's t-test (related variables) and Pearson correlations were determined. Results: Fifty-four patients, 35 females (48.6 ± 11.7 years) and 19 males (44.2 ± 12.8 years) with general anxiety disorder were included; 28 patients with <50 years (60.7% females), and 26 with ≥50 years (69.2% females). Younger patients (<50 years) (two-way ANOVA, p = 0.02) were significantly associated with lower AL index after treatment. However, women showed higher anxiety levels in both, before (two-way ANOVA, p = 0.059) and after treatment (two-way ANOVA, p = 0.005), with a significantly better profile than men in many individual AL variables, particularly cardiovascular (systolic blood pressure), obesity (body mass index), and lipids (higher HDL levels). After treatment a higher reduc- In this preliminary analysis we described sex and age differences in psychiatry aspects and AL indexes in patients with general anxiety disorders in the short-term treatment with alprazolam. These considerations remark the need of pondering sex and age differences during the use of drugs for protracted periods.
Introduction
To ensure a favorable assessment of the cumulative influence of stress on health,
Seeman and Crimmins first developed Allostatic Load (AL) index in 1997 and
proposed indicators for the functioning of the main potentially stress-affected systems [1] [2] . AL is currently considered a marker of cumulative biological risk and describes the additive effects of multiple clinical conditions that accelerate pathophysiology, augments the vulnerability to diseases and reduces resilience [2] [3] [4] [5] [6] . AL index includes different biological markers, involving cardiovascular, metabolic and inflammatory markers [7] .
Anxiety disorders, particularly general anxiety disorders (GAD) are frequently associated with chronic stress and high levels of AL [8] [9] [10] [11] [12] and also neuroticism (a clinical condition well-known as a stress vulnerability factor defined as an exaggerated response to psychosocial stressors with intense emotional reaction) [13] , and mostly these factors interact increasing vulnerability to diseases, and reducing resilience [6] . Chronic stress mediated by hypothalamic-pituitary-adrenal axis (HPA) hyperactivity, has been demonstrated to induce functionally-relevant effects on hippocampus and prefrontal cortex brain neuroplasticity, that may precipitate behavioural and cognitive impairments [9] [10] [14] [15] . Treatment of patients with GAD consists in psychotherapy; particularly cognitive behavioral therapy is recommended [16] . Additionally, the use of drugs, most commonly antidepressants and/or benzodiazepines may be indicated when symptoms are severe enough to induce a significant functional impairment (National for Health and Clinical Excellence, UK guidelines) [16] .
Sex differences in stress response and stress-related diseases susceptibility, have been described in the literature with controversial results [3] [17] . Regarding AL, clinical data has shown that women are less prone to cardiovascular disease and mortality than men before menopause, and metabolic and cardiovascular risk factors seem to be higher among men [18] [19] [20] . Nevertheless, women showed higher levels of inflammatory markers, but with lower rates of increase in inflammation mediators with age [20] . This situation favoring women seems to be the opposite in reference to stress-related psychiatric diseases and [21] . Experimental studies demonstrated that neural remodelling pattern following chronic stress seem to be different between females and males suggesting sex differences in stress response with more intense compromise in females [3] [17] . Moreover, cognitive impairments associated to chronic stress are more intense in females [3] [17] . In addition to sex differences also age-dependent HPA axis dysregulation increase the vulnerability to stress-related disorders and contribute to cumulative AL [1] [25] . Despite the existence of theoretical explanations for sexual dimorphism and age effects in stress response; the empirical evidence is scarce, particularly among special populations with psychiatric disorder [19] [21] [26] . Accordingly, in this observational study we prospectively analyzed the clinical psychiatric profile and the AL index in a cohort of patients with GAD treated with alprazolam (a positive allosteric modulator of GABA A receptor) during 12 weeks, and determined the effects of sex and age on allostatic load variables before and after treatment.
Methods

Patients
This report is part of the preliminary results of the GEMA study protocol, which has been discussed in detail in a previous publication [27] . In this open and prospective study volunteer patients were recruited since September 2011 until May 2014, after signing the informed consent. Inclusion criteria were Hamilton Anxiety Rating (HAM-A) 1 Scale [28] > 6, a minimum score of 18 points in the NEO-FFI neuroticism scale [29] and at least one positive criterion for AL load index modified from Seeman and Crimmins 2003 [1] (clinical manifestations were under personalized medical treatment and were stable). All patients had a normal performance in the Mini-Mental State Examination [30] with normal vision and hearing with or without the use of aids. All patients included had an urban style of life, living in Cordoba city and surroundings. In this study, clinical and allostatic load variables were explored at baseline (−1 week) and after treatment (12 weeks). Patients were grouped according to sex (males/females) and age (< 50 years/≥ 50 years), being 50 years old the menopause mean age. Exclusion criteria were: patients with depression and/or other comorbid disorders listed under axis I of the DSM-IV, (American Psychiatric Association, 1994), patients taking a psychopharmacologic, sympathomimetic, corticosteroid or any other medication that might interact with alprazolam; patients who were allergic to drugs; with confirmed or suspected pregnancy; women likely to become pregnant during the study; patients with an important clinical condition that required treatment modification and that might interfere with the study treatment or evaluation methods.
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(HAM-A) Hamilton Anxiety Rating.
Psychiatric Assessment
Anxiety assessment: All patients included in this study met criteria for general anxiety disorder codified in Axis I of DSM IV (American Psychiatric Association) [31] , and psychiatric assessment was determined by experimented clinical psychiatrists. In all patients the HAM-A [28] of 14 items was determined, (>6 points indicated anxiety and ≥15 points indicated moderate to severe anxiety).
For neuroticism assessment, the NEO-five factor inventory was applied. It measures personality factors related to neuroticism, extraversion, openness, kindness and responsibility [29] .
Allostatic Load Determination and Cut off Points
For measuring allostatic load index, 18 clinical and biochemical parameters were determined during the morning (10 ± 1 AM 15-salivary cortisol >32 nM; 16-salivary methoxy-hydroxy-phenylglycol (MHPG) (noradrenaline metabolite) >2750 nM; 17-serum dehydro-epi-androsterone (DHEA) <80 ng/ml in men and <35 ng/ml in women; 18-serum noradrenaline levels > 100 pg/ml. The study participants were evaluated prior to treatment (week-1) and after treatment initiation (week 12).
General Conditions and Safety
Additional assessments included respiratory function and laboratory tests. All 
Treatment Instauration
Patients admitted into the study were given alprazolam tablets (Alplax®, Gador 
Statistics
Dispersion measures of quantitative variables were determined. Statistical significance was considered at p < 0.05 (2-sided; 1-β power ≥ 0.80). The sample size was calculated in (n = 29 -55) cases, with the aim to detect changes in variables higher than 25% with a 1-β power of 0 -80 [27] .
Spearman (non-parametric) and/or Pearson (parametric) tests were used to determine the correlation coefficient: r > 0.80 and p < 0.05 (2-sided) was considered as strong correlation and 0.50 < r < 0.80 and p < 0.05 (2-sided), was considered a moderate correlation [32] . Pearson/Spearman correlations were determined for continuous variables.
Approval
The 
Results
In this observational study, 54 patients, 35 females (48. Women showed a different psychiatric profile with higher anxiety levels in the HAM-A at both, before and after treatment, but at the same time with a better profile in neuroticism scale showing higher scores in NEOFFI kindness before and after treatment. Additionally, HAM-A index improved in all groups after 12 weeks of treatment (Student t test, p < 0.05). Younger patients (<50 years) but non-sex related factor were associated with significantly lower AL index after treatment. Table 2 summarizes the individual AL parameters. Women showed a significantly better profile in many AL indexes, particularly in the cardiovascular ones, with lower systolic blood pressure, higher HDL levels and lower total cholesterol (Tch) and Tch/HDL ratio before and after treatment compared to men, without significant interactions with age-related factor (p > 0.05). Furthermore, women
showed lower body mass index, lower waist-hip ratio, and lower creatinine levels before and after treatment and lower levels of triglycerides before treatment compared to men, without significant interactions with age-related factor.
In a further analysis (Table 3) , the univariate analysis for age and sex was calculated for the arithmetic differences observed after treatment in all AL parameters measured, and the student's t-test for related variables was calculated for the mean of each variable measured. It can be noticed that a higher reduction of fibrinogen levels and Tch/HDL ratio was detected in men compared to women, without significant interactions with age-related factor, along with differences among pharmacological responses to alprazolam. 
Discussion
These preliminary results regarding AL index distribution by sex and age in C. A. Soria et al. n: number of subjects per group; χ: average value; SD: standard deviation from mean; df: degrees of freedom, basal: week 0 of treatment, w12: week 12 of treatment, ys: years, MHPG: Methoxy-hydroxy-phenylglycol, DHEA: dehidro-epiandrosterone, NA: noradrenaline, *p < 0.05 (significant outcome). Table 3 . Differences in the total allostatic load index and in its individual variables in a sample of patients with anxiety disorders, neuroticism and allostatic load, clustered by sex and age groups (≥ 50 years; < 50 years), previous (basal) and after 12 weeks of alprazolam low dose treatment. The figures (χ and SD) show the arithmetic difference between the values before and after treatment. Two-way ANOVA test the significance between groups (by sex or age), and test-t test the difference between before and after for each variable. As well as younger patients (< 50 years) but non-sex related factor, were significantly associated with lower total AL index after treatment, in this study many differences were found regarding sex. Women showed higher anxiety levels before and after treatment. It has been postulated that women may be more vulnerable and/or more exposed to chronic stress, to explain the higher incidence and severity of stress-related psychiatric disorders such as depression and/or anxiety [25] [34] . It has been well established that anxiety, depression and posttraumatic stress disorders, are highly influenced by sex and gonadal hormones [26] [35] . Regarding anxiety disorders, panic disorder is more common in women than in men, and females demonstrated a greater stress response [36] . Moreover, posttraumatic stress disorders are more frequently diagnosed among women [37] . In this study we found that anxiety levels were higher among women, suggesting a more severe psychiatric symptomatology. Nevertheless, women also showed a higher score in kindness in the neuroticism scale, which may constitute a more protective trait of personality.
Oppositely to psychiatric aspects, women showed a better AL profile among some individual allostatic variables, including cardiovascular, metabolic and obesity risk variables. These findings are consistent with other studies that compared sex differences analyzing cardiovascular risk factors and/or metabolic syndrome in general populations [19] [20] [36] . Males disadvantages for AL related pathologies, specially cardiovascular diseases, have been frequently observed across human populations; however, it is also well known that the sex gap is more pronounced in young adults and decreases in the postmenopausal stage coinciding with female fecundity decline [19] [20] [35] . Regarding this finding, in this study we grouped patients according to age with the cut off at 50 years to differentiate menopause factor. Nonetheless, there are some studies that showed higher inflammatory markers such as CRP levels with an inflammatory over response among women [19] [20] [38] . Similarly, in this study, women showed a better profile before and after treatment in cardiovascular and obesity factors but treatment seemed to bring a greater benefit to men by reducing both cholesterol ratio and fibrinogen, suggesting differences in treatment response. Furthermore, in women but not in men, a negative correlation between CRP levels with plasmatic cortisol levels after treatment was reported, suggesting a possible difference in the anti-inflammatory actions of cortisol regarding sex.
In this analysis, no differences between sex and age were observed regarding MHPG, (the principal noradrenergic metabolite and a biological marker of anxiety and chronic stress). MHPG was significantly reduced after treatment in all grouped patients with GAD. Similarly to our results, other studies reported variations in MHPG in patients with anxiety disorders [9] [39] [40] . In this study, we found a progressive reduction in salivary MHPG levels during 12 weeks of and in normal subjects who received the drug [41] . Additionally experimental data has suggested that the response of CNS (Central Nervous System) amplifies the emotional response, and anxiety can be particularly regarded as an undifferentiated form of fear or rage discharged by noradrenaline [42] .
This study showed blood pressure decay that returned to more normal levels with an additional reduction of anxiety and MHPG levels. Anxiety by itself has been proposed as an important factor involved in blood pressure elevation mediated by catecholamines and benzodiazepines, and particularly alprazolam has demonstrated anti-hypertensive pleiotropic properties especially in acute intervention and in patients with high blood pressure without affecting the heart rate . Notwithstanding, the risk of inducing pharmacological dependence and/or other cognitive adverse events should be considered with a subsequent continuous monitoring [46] [48] . On the other side, chronic stress impairs cognitive function and decreases the likelihood of a prompt response to psychotherapy with the ensuing negative impact on quality of life [6] .
Limitations of this study must be mentioned: Neither placebo nor untreated groups were included; since it is not acceptable for phase IV trials to include this type of highly symptomatic patients, and hence, it was necessary to administer the active drug to the entire sample and according to demand. The fact is passable for being a preliminary trial conducted to explore a concept and the overall safety. Controlled studies will be performed in the coming steps and different goals. In this study we did not report the cognitive variables (described in the original protocol and still under analysis) [27] , which are planned for future evaluation. Furthermore, as a significant reduction in the total AL index was observed and many AL variables were significantly reduced after treatment, in this open study other non-pharmacological factors may also be considered to be interacting during treatment. Therefore, we cannot attribute the observations to a single drug effect.
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Conclusion
In this preliminary study we described sex and age differences in clinical psychiatric variables and parameters of AL index measured in patients with general anxiety disorders treated with alprazolam. These observations were scarce in the literature and will allow us to continue studying the impact of sex and age differences during the use of drugs for more protracted periods.
